Thyrotropin-releasing hormone regulates the diurnal variation of pyroglutamyl aminopeptidase II activity in the male rat adenohypophysis.
Thyrotropin-releasing hormone (TRH) is inactivated in the extracellular compartment by pyroglutamyl aminopeptidase II (PPII), a narrow specificity ectopeptidase present in the brain and in the lactotrophs of the adenohypophysis. TRH and various hypothalamic/paracrine agents regulate the activity of PPII on the surface of adenohypophyseal cells in primary culture. The activity of the hypothalamic-pituitary-thyroid axis presents circadian variations including an increase of serum thyrotropin levels in the early hours of the day. The purpose of this study was to determine whether adenohypophyseal PPII activity fluctuates during the daytime in the male rat and the role of TRH in these regulatory events in vivo. Adenohypophyseal PPII specific activity and mRNA levels presented diurnal variations. A decrease in specific activity occurred with a minimum between 0930 and 1130 h, associated with increased serum thyrotropin levels. PPII mRNA levels were lowest at 0800 h. Intraperitoneal injection at 0800 or 1000 h of [3-Me-His(2)]-TRH, a potent agonist of the TRH receptor, reduced PPII specific activity at 30 min post-injection which was followed by a return to basal levels at 2 h. A second phase of decrease occurred between 4 and 8 h post-injection. Intravenous injection of a TRH-immune serum induced, at 2 h post-injection, an increase in adenohypophyseal PPII specific activity, which lasted up to 6 h. Adenohypophyseal PPII activity and mRNA levels fluctuate during the day; TRH down-regulates PPII activity in vivo, contributing to some of these variations. These new findings, and previous data, suggest that adenohypophyseal PPII activity varies in distinct physiological events, in response to endocrine and hypothalamic/paracrine factors, potentially modulating responses to TRH.